
J )  

Europaisches  Patentamt 

European  Patent  Office 

Office  europeen  des  brevets 

0  2 8 0   3 5 8  

A 1  
Publication  number: 

E U R O P E A N   PATENT  A P P L I C A T I O N  

©  int.  CIA  A61K  3 9 / 3 9 5  ©  Application  number:  88200264.5 

©  Date  of  filing:  15.02.88 

®  Priority:  20.02.87  NL  8700422 

©  Date  of  publication  of  application: 
31.08.88-Builetin  88/35 

©  Designated  Contracting  States: 
AT  BE  CH  DE  ES  FR  GB  GR  IT  LI  LU  NL  SE 

©  Applicant:  AKZO  N.V. 
Velperweg  76 
NL-6824  BM  Amhem(NL) 

@  Inventor:  Brinks,  Gerrit  Johannes 
Van  Lennephof  53 
NL-5343  JD  Oss(NL) 
Inventor:  Mentink,  Maria  Martina  Francisca 
Oude  Wei  38 
NL-5345  KJ  Oss(NL) 

©  Representative:  Hermans,  Franciscus  G.M.  et 
al 
Postbus  20 
NL-5340  BH  Oss(NL) 

©  Stabilized  aqueous  composition  containing  antibodies. 

©  The  present  invention  relates  to  a  stabilized  aqueous  composition  containing  one  or  more  antibodies  and 
dextran. 
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Stabilized  aqueous  composition  containing  antibodies. 

The  present  invention  relates  to  a  stable  aqueous  composition  containing  one  or  more  antibodies. 
Antibodies  are  nowadays  frequently  used  in  human  and  veterinary  medicine  for  prophylactic,  diagnostic 

or  therapeutic  purposes;  antiviral  or  antibacterial  antibodies  are  being  used  in  the  (prophylactic)  treatment  of 
infectious  diseases,  antigonadotrophins  are  frequently  used  to  regulate  hormone  levels  and  antibodies 

5  against  tumor-antigens  to  localize  and  to  combat  tumors. 
There  is  therefore  a  great  need  for  stable  aqueous  preparations  which  contain  antibodies  and  which  can 

be  injected  directly  into  human  beings  or  animals  without  further  operations  or  treatments. 
Basic  problem  is,  however,  that  aqueous  compositions  of  antibodies  are  in  practice  found  to  be 

particularly  unstable  and  no  longer  have  any,  or  virtually  do  not  have  any,  antibody  activity  even  after  a  very 
10  short  time. 

An  obvious  approach  to  solving  this  problem  might  be  to  freeze-dry  the  composition  concerned. 
However,  even  freeze-drying  of  the  composition  has  been  found  not  to  yield  the  result  so  much  desired. 

Irreversible  dimerization  of  the  antibodies  concerned  during  the  freeze-drying  process  is  found  to  be  a 
frequently  occurring  secondary  reaction  so  that  even  the  freeze-dried  compositions  suffer  a  considerable 

75  loss  in  activity.  In  addition,  dimers  or  higher  oligomers  cause  anaphylactic  reactions  in  human  beings  which 
are,  of  course,  undesirable. 

There  has  therefore  been  a  search  for  substances  which,  when  added  to  the  aqueous  composition  of 
the  antibodies,  ensure  that  the  biological  activity  and  the  physical  quality  of  the  antibodies  remain  virtually 
constant  over  a  long  period. 

20  During  this  investigation  a  large  number  of  substances  was  investigated  but  none  of  the  substances  was 
found  to  bring  about  the  desired  stability  of  the  antibodies  in  question  to  a  sufficient  extent. 

It  has  now  been  found  that  an  aqueous  composition  of  one  or  more  antibodies  remains  stable  over  a 
long  period  of  time  if  dextran  is  added  to  the  aqueous  composition. 

The  term  dextran  comprises  a  group  of  water-soluble  polysaccharides  having  a  mean  molecular  weight 
25  varying  from  approximately  20,000  to  approximately  150,000  such  as  described,  for  example,  in  the  Merck 

Index,  10th  edition,  No.  2911.  Very  suitable  representatives  within  the  scope  of  the  present  invention  are 
dextrans  with  the  relatively  low  molecular  weight  of  approximately  20,000  to  75,000  such  as  dextran  40 
having  a  mean  molecular  weight  of  40,000  and  dextran  70  (molecular  weight  70,000). 

The  antibodies  which  are  stabilized  according  to  the  present  invention  can,  for  example,  be  obtained 
30  from  antiserum  (polyclonal  antibodies),  or  may  be  produced  by  immortalized  B-lymphocytes  e.g.  according 

to  the  method  described  by  Kohler  and  Milstein,  Nature  256,  495(1975)  resulting  in  monoclonal  antibodies, 
or  may  be  obtained  from  trioma's  or  quadroma's  yielding  bivalent  monoclonal  antibodies.  Monoclonal 
antibodies  obtained  through  recombinant  DNA  techniques  are  also  specifically  included. 

The  antibodies  and  more  preferably  the  monoclonal  antibodies  in  question  may  be  directed  against  any 
35  antigen  or  hapten.  Preferred  antibodies  to  be  used  in  the  present  invention  are  directed  against  hormones 

and  in  particular,  against  gonadotrophins,  such  as  anti-human  chorionic  gonadotrophin  (anti-HCG),  anti- 
follicle  stimulating  hormones  (anti-FSH),  anti-luteinizing  hormones  (anti-LH),  anti-pregnant  mares  serum 
gonadotrophin  (anti-PMSG)  anti-human  menopausal  gonadotrophin  (anti-HMG). 

The  usual  concentrations  in  which  the  antibodies  are  used  may  vary  between  0.1  and  about  5  mg  per 
40  ml  of  aqueous  composition  and  more  particularly,  between  0.5  and  2.5  mg/ml.  The  most  usual  concentra- 

tion  is,  however,  between  1  and  1  .5  mg  per  ml  (of  the  total  composition). 
In  general  a  quantity  of  dextran  is  used  which  may  vary  from  0.3  to  approximately  5  parts  by  weight  of 

dextran  per  part  by  weight  of  antibody,  1  to  2  parts  by  weight  of  dextran  per  1  part  by  weight  of  antibody 
being  regarded  as  the  most  ideal. 

45  In  an  absolute  sense,  the  quantity  of  dextran  which  is  used  in  the  present  invention  may  vary  between 
approximately  0.05  and  20  mg/ml  of  aqueous  composition  and  more  particularly,  between  0.5  and  5  mg  per 
ml  of  aqueous  composition.  A  quantity  of  dextran  of  approximately  1-2  mg/ml  is  found  to  be  outstandingly 
suitable  for  stabilizing  an  aqueous  composition  of  1-1.5  mg  of  antibody.  In  general,  dextran  is  not  used  in 
such  quantity  that  is  necessary  to  increase  the  viscosity  of  the  aqueous  composition  significantly, 

so  The  aqueous  antibody  composition  suitable  for  injection  purposes  can,  in  addition  to  the  constituents 
(antibody  and  dextran)  already  mentioned,  also  contain  other  constituents  such  as: 

-means  for  rendering  the  composition  isotonic,  e.g.  NaCI,  sorbitol,  mannitol  in  a  suitable  concentration; 
-means  for  adjusting  the  pH  of  the  composition  to  a  pH  between  5.0  and  9.0  and  more  particularly, 

between  7.0  and  8.5; 
-preservatives  such  as  benzyl  alcohol; 



0  280  358 

-bactericidal  substances  such  as  the  parabens; 
-biologically  active  substances  such  as  anti-infiammatory  substances,  and/or  anaesthetics. 
The  stabilized  aqueous  composition  of,  for  example,  monoclonal  anti-gonadotrophins  is  prepared  in  the 

usual  manner  by  introducing  the  anti-gonadotrophins  concerned,  dextran  and  any  other  constituents  into 
5  sterilized  water. 

the  invention  is  explained  in  more  detail  on  the  basis  of  the  following  experiment. 
A  solution  of  1  mg  per  ml  of  monoclonal  anti-HCG  (mouse)  in  water  was  prepared  and  a  certain  quantity 

of  the  substance  to  be  tested  for  stabilizing  properties  was  added  thereto.  Each  solution  was  kept  at  4  °C, 
20  °C  and  40  °C  for  one  month  and  then  assessed  for  the  following  three  factors: 

io  (1)  the  presence  of  oiigomers  and,  in  particular,  of  dimers, 
(2)  decomposition  of  the  anti-HCG,  and 
(3)  physical  instability,  in  particular  the  appearance  of  opalescence  and  particle  formation. 

In  the  event  of  a  positive  assessment  (after  storage  for  said  month)  of  all  three  factors  the  solution  was 
assigned  the  rating  (  +  ),  if  all  three  factors  were  negatively  assessed,  the  rating  is  specified  as  (-),  and  if 

15  one  or  two  of  the  above-mentioned  factors  was  negatively  assessed,  the  rating  ("0")  has  been  assigned. 
The  results  obtained  after  storage  for  one  month  are  shown  in  Table  I. 
The  substances  which  were  assessed  as  still  positive  after  one  month  have  been  studied  further  after  3, 

6  and  9  months  (see  Table  II). 
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T a b l e   I  

S u b s t a n c e   t e s t e d   Q u a n t i t y   R a t i n g  
(1  m o n t h )  

p h o s p h a t e   b u f f e r   pH  8  0 . 0 7   m o l a r   0 
p h o s p h a t e   b u f f e r   pH  5 . 5   0 . 0 7   m o l a r   0 
NaCl  9  m g / m l  
m a n n i t o l   25  m g / m l  
g l u c o s e   10  m g / m l   0 
l a c t o s e   10  mg /ml   - / o  
g l y c i n e   1  m g / m l  
g l y c i n e   23  m g / m l   0 / +  
a r g i n i n e   1  m g / m l  
d i t h i o e r y t h r i t o l   **  1  m g / m l  
PEG  400  50  mg /ml   0 
s o d i u m   e d e t a t e   1  mg /ml   +  
b e n z y l   a l c o h o l   10  mg /ml   0 
m i x t u r e   of   m e t h y l -   a n d  

p r o p y l p a r a b e n   1 / 0 . 2   mg /ml   0 
b e n z y l k o n i u m   c h l o r i d e   0 . 1   m g / m l  
d e x t r a n   40  1  m g / m l   +  
ammonium  c h l o r i d e   4 . 5   m g / m l  
a l b u m i n   1  m g / m l   0 / +  
s o d i u m   c a r b o x y m e t h y l -  

c e l l u l o s e   5  m g / m l   0 
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T a b l e   I I  

S u b s t a n c e   t e s t e d   Q u a n t i t y   R a t i n g ,  
3  m o n t h s  

g l y c i n e   23  m g / m l  
s o d i u m   e d e t a t e   1  m g / m l   0 
a l b u m i n   1  mg /ml   0 
d e x t r a n   40  1  m g / m l   +  

35 

40 

Even  after  6  and  9  months  storage  the  rating  for  dextran  40  remained  positive. 
The  following  composition  was  prepared  for  injection: 

monoclonal  anti-HCG  (mouse)  1  mg 
dextran  40  1  mg 
NaCl  3.5  mg 
phosphate  buffer  pH  =  8 

Na,HPOd  7.5  mg 
NaH,PO.  0.33  mg 

water  for  injection  to  make  1  mi 
This  composition  is  stable  for  at  least  9  months. 
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Example  2 

Composition  for  injection  consisting  of: 
monoclonal  anti-HCG  (mouse)  1  mg 

5  dextran  40  2  mg 
glucose  20  mg 
phosphate  buffer  pH  =  8 

Na2HP(VNaH,PO4  7.5  mg/0.33  mg 
water  for  injection  to  make  1  ml 

10 

Example  3 

Composition  for  injection  consisting  of: 
75  monoclonal  anti-PMSG  (mouse)  1  .5  mg 

dextran  40  1  mg 
benzyl  alcohol  1  mg 
glycine  buffer  pH  8.5 
water  to  make  1  ml 

20 

Claims 

1.  A  stabilized  aqueous  composition  of  one  or  more  monoclonal  antibodies  characterized  in  that  dextran 
25  is  added  as  stabilizer. 

2.  Composition  according  to  claim  1,  characterized  in  that  the  quantity  of  dextran  is  0.3  to  5  parts  by 
weight  per  part  by  weight  of  anti-body. 

3.  Composition  according  to  claim  1  or  2,  characterized  in  that  the  quantity  of  dextran  is  1  to  2  parts  by 
weight  per  part  by  weight  of  anti-body. 

30  4.  Composition  according  to  one  of  the  preceding  claims,  characterized  in  that  a  dextran  having  a  mean 
molecular  weight  between  20,000  and  75,000  is  used. 

5.  Composition  according  to  one  of  the  preceding  claims,  characterized  in  that  1  to  1  .5  mg  of  anti-body 
and  1  to  2  mg  of  dextran  are  used  per  ml  of  composition. 

6.  Composition  according  to  one  or  more  of  the  preceding  claims,  characterized  in  that  monoclonal  anti- 
35  HCG  is  used  as  anti-body. 

7.  Composition  according  to  one  of  the  preceding  claims,  characterized  in  that  monoclonal  anti-PMSG 
is  used  as  anti-body. 
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